
Simulation update

Mattia - Mar 10, 2021
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Revised sector map
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Sector 5, vLaserOffset= 40 
Track summary 
Number of total generated tracks: 34718 
Number of rays not crossing the detector: 0 
Number of rays blocked by obstacles: 18443 
Number of rays crossing the active region: 16275 
Computing coverage for the single sources... 
Covered voxels Source 0: 20486 of 24000;  
Coverage Source 0 = 85.4%

Sector 5, vLaserOffset= 40 
Track summary 
Number of total generated tracks: 6613 
Number of rays not crossing the detector: 0 
Number of rays blocked by obstacles: 3694 
Number of rays crossing the active region: 2919 
Computing coverage for the single sources... 
Covered voxels Source 0: 12528 of 24000;  
Coverage Source 0 = 52.2%

Results from Top-FC simulationOpenings,  
NoAPA, Obs,  
Voxel = 30 cm



End-wall study
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Step_00 

• Correct x-propagation 

• Hit Opposite corners 



Step_00 

• Correct x-propagation 

• Hit Opposite corners 



Step_01 

• Fill opposite side at 
the desired arrival 
density (given in input)

APA-filter ON

APA-filter ON



Step_02 

• Fill detector floor at 
the desired arrival 
density (given in input) 

• Apply reductions 

• Effect of APA-filtering 
is no longer negligible 
as it was in the Top-FC 
case

APA-filter ON

APA-filter ON



Step_03 

• Considering all the 
contributions

APA-filter ON

APA-filter ON



Integrating in the two-sources scheme

FC-opening 
Secondary source

FC-opening 
Primary source







Secondary source only 
1 V, End-wall sector

No-APA filter ON
Tracks are prevented from 

reaching the APA plan



Secondary source only 
1 V, End-wall sector

Small coverage 
differences due to small 
different obstacle-
rejection of tracks



Secondary source only 
1 V, Internal sector

Tracks outside the sector 
volume are represented in 
dark blue even if they are 
below the top of the field 
cage



Secondary source only 
5V, End-wall sectors

Sector 1, with RP Sector 7, with RP

Sector 1, no RP Sector 7, no RP



End-wall calculation, 1V

no End-wall Resistor Plates

with End-wall Resistor Plates



End-wall calculation, 5V

no End-wall Resistor Plates

with End-wall Resistor Plates



Building a full simulation
Entire DUNE-FD module 2 sources per sector, 16 different sectors, All 

obstacles (EW only at best understanding), ’Realistic’ penetrations

Top-FC laser ports
End-wall 
laser ports

End-wall 
laser ports

A top view of one DUNE-FD module

Top of the TPC

FC penetrations

Laser height: 60 cm 

Laser height: -24 cm Laser height: -24 cm 
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Top-FC laser ports
End-wall 
laser ports

End-wall 
laser ports

A top view of one DUNE-FD module

Top of the TPC
One laser serves 
two periscopes



1 Vertex 
Openings 
No penetration



1 Vertex 
Openings 
No penetration



Full simulation, 1V
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Union: 71.45% 
Intersection: 21.60%

Union: 71.43% 
Intersection: 21.53%

Union: 71.45% 
Intersection: 21.60%

Union: 71.43% 
Intersection: 21.53%

Union: 65.09% 
Intersection: 47.50%

Union: 99.71% 
Intersection: 58.12%

Union: 99.71% 
Intersection: 58.07%

Union: 65.05% 
Intersection: 47.25%

Union: 65.21% 
Intersection: 47.48%

Union: 96.33% 
Intersection: 51.35%

Union: 96.38% 
Intersection: 51.34%

Union: 65.17% 
Intersection: 47.58%

Union: 76.34% 
Intersection: 24.88%

Union: 76.34% 
Intersection: 24.88%

Union: 76.31% 
Intersection: 24.90%

Union: 76.31% 
Intersection: 24.90%

End-wall laser height: -24 cm 
Top-FC primary source: 60 cm 
Top-FC secondary source: 60 cm 
Penetration: -24 cm



Full simulation, 5V
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Union: 96.5% 
Intersection: 60.0%

Union: 96.6% 
Intersection: 60.0%

Union: 96.5% 
Intersection: 60.0%

Union: 99.6% 
Intersection: 60.0%

Union: 93.8% 
Intersection: 82.3%

Union: 93.7% 
Intersection: 81.9%

Union: 93.8% 
Intersection: 80.3%

Union: 93.7% 
Intersection: 80.1%

Union: 99.9% 
Intersection: 88.4%

Union: 99.9% 
Intersection: 88.4%

Union: 97.0% 
Intersection: 83.4%

Union: 97.0% 
Intersection: 83.6%

Union: 97.9% 
Intersection: 65.6%

Union: 98.0% 
Intersection: 65.7%

Union: 97.9% 
Intersection: 65.6%

Union: 98.0% 
Intersection: 65.7%

End-wall laser height: -24 cm 
Top-FC primary source: 60 cm 
Top-FC secondary source: 60 cm 
Penetration: -24 cm



5V 
Openings 
End-wall



Next

• End-wall scan; understand EWRP pattern 

• Fix Pandas dataframes output to export histogram data 

• Simulate periscope geometry


